The genus Kaistia, which was recently proposed by Im et al. (2004) , belongs to the family Rhizobiaceae of the class Alphaproteobacteria and, at the time of writing, comprised four recognized species isolated from different environmental sources; Kaistia adipata KCTC 12095 T was isolated from a soil sample , Kaistia granuli KCTC 12575
T from an anaerobic sludge blanket reactor (Lee et al., 2007) , Kaistia soli KACC 12605
T from peat layer (Weon et al., 2008) and Kaistia terrae KACC 12910
T from a wetland (Kim et al., 2010) .
Two strains, designated B1-1 T and B6-8 T , were isolated from the Geumho River and the Dalseo Stream, respectively, in Korea, during the screening of 4-chlorobiphenyl-degrading bacteria. Sediment samples were initially treated with 100 p.p.m. 4-chlorobiphenyl and the stimulated cultures were serially diluted in 0.85 % saline solution. Aliquots of each serial dilution were spread on R2A agar (Difco) and incubated at 25 u C for 7 days. Two creamy-white colonies, designated B1-1 T and B6-8 T , were isolated. Both of the isolates were subcultured on R2A agar at 30 u C for 48 h. Based on phylogenetic, phenotypic and chemotaxonomic analysis, the two strains represent two novel species of the genus Kaistia.
For most experiments, all strains were cultivated on R2A agar or broth (Difco) at 30 u C for 48 h. For fatty acids analysis, strains were cultivated on R2A agar (Difco) at 30 u C for 48 h. T were used as reference strains and were cultivated under the same conditions. The Gram reaction was performed as described by Gerhardt et al. (1994) . Cell morphology and motility were observed under a phase-contrast microscope (Nikon Optiphot, 10006magnification) using cells grown on R2A agar for 1-3 days. Oxidase activity was tested using 1 % tetramethyl-p-phenylenediamine (Tarrand & Gröschel, 1982 ) and catalase activity was tested using 3 % H 2 O 2 . Growth was determined on R2A agar at 5, 10, 18, 25, 30, 37, 42 and 45 u C, in 1, 2, 3 and 5 % (w/v) NaCl and at pH 5-10 (intervals of 1 pH unit). Different pH values were achieved using appropriate biological buffers; Na 2 HPO 4 / The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains B1-1 T and B6-8 T are AM409363 and AM409364, respectively. NaH 2 PO 4 buffer and Na 2 CO 3 /NaHCO 3 buffer were used for pH values of 5-7 and 8-10, respectively (Bates & Bower, 1956; Gomori, 1955) . Growth on MacConkey agar (Difco) was investigated. Degradation of DNA using DNA agar (Difco) supplemented with 0.01 % toluidine blue (Merck), degradation of casein, chitin and starch (Atlas, 1993) , and degradation of HE-cellulose and xylan (Ten et al., 2004) were also investigated. Carbon source utilization tests, acid production tests and additional physiological tests were performed using API 20 NE, API ID 32 GN, API 50 CH and API ZYM galleries (bioMérieux) according to the instructions of the manufacturer.
Fatty acid methyl esters were saponified, methylated and extracted from bacteria grown in R2A medium for 2 days at 30 u C according to the protocol of the Sherlock Microbial Identification System (MIDI). The fatty acids were analysed by GC (Hewlett Packard 6890) and were identified using the Microbial Identification software package (Sasser, 1990) . Isoprenoid quinones were analysed by HPLC as described by Groth et al. (1996) .
Extraction of genomic DNA, PCR-mediated amplification of the 16S rRNA genes and sequencing of purified PCR products were carried out according to Rainey et al. (1996) . 16S rRNA gene sequences were aligned with published sequences retrieved from EMBL using the CLUSTAL_X program (Thompson et al., 1997) and edited using BioEdit software (Hall, 1999) . A phylogenetic tree was reconstructed using the neighbour-joining method (Saitou & Nei, 1987) and distances were estimated by using the Kimura two-parameter model (Kimura, 1983) in MEGA version 3.1 (Kumar et al., 2004) . The resultant neighbourjoining tree topology ( Fig. 1 ) was evaluated by using bootstrap analysis (Felsenstein, 1985) based on 1000 resampled datasets. DNA G+C contents were determined by HPLC after hydrolysis as described by Tamaoka & Komagata (1984) and non-methylated l DNA (Sigma) was used as a standard. DNA-DNA hybridizations were performed to determine genomic relatedness fluorometrically by using the method of Ezaki et al. (1989) with DNA probes labelled with photobiotin (A1935; Sigma) in microdilution wells (96-well microplate; Greiner Bio-one).
Strains B1-1 T and B6-8 T formed visible colonies on R2A agar incubated at 30 u C within 48 h. Growth occurred at 18-37 u C but no growth was observed at 42 or 10 u C. Growth occurred at pH 6-9 but no growth was observed at pH 5 or 10. Colonies formed by the two novel strains were creamy-white, translucent, convex and circular with entire edges. Cells were Gram-reaction-negative, catalase-positive, oxidase-positive, non-motile and short rod and coccishaped. Detailed physiological and biochemical characteristics are summarized in Table 1, Table 2 and in the species description.
The predominant respiratory quinone was Q-10 and the residues were composed of Q7 and Q9. The predominant fatty acids were C 19 : 0 v8c cyclo (47.4 %), C 18 : 1 v7c (33.92 %), C 18 : 0 (12.52 %) and C 16 : 0 (6.21 %), for strain B1-1 T , and C 18 : 1 v7c (59.93 %), C 19 : 0 v8c cyclo (17.69 %), C 18 : 0 (10.72 %), C 18 : 1 2-OH (7.9 %) and C 16 : 0 (3.8 %), for strain B6-8 T ( Table 2 ). 
Kaistia soli KACC 12605
T and Kaistia terrae KACC 12910 T . These values are well below the 70 % cut-off point recommended for the delineation of bacterial species (Wayne et al., 1987) .
On the basis of 16S rRNA gene dissimilarity to related taxa and the phylogenetically distinct position, together with differential phenotypic characteristics and levels of genomic relatedness, strains B1-1
T and B6-8 T represent two novel species of the genus Kaistia, for which the names Kaistia geumhonensis sp. nov. and Kaistia dalseonensis sp. nov. are proposed.
Description of Kaistia geumhonensis sp. nov.
Kaistia geumhonensis (geum.ho.nen9sis. N.L. fem. adj. geumhonensis pertaining to the Geumho River, from where the type strain was isolated).
Cells are Gram-reaction-negative, non-motile short rods and cocci, varying in size between 0.6 and 1.0 mm long. Colonies on R2A are round with a greasy surface and cream in colour. Good growth is observed on R2A agar at 28-32 u C. Growth occurs at 18-37 u C but not at 10 or 42 u C. Optimal pH for growth is pH 7-8; growth occurs at pH 6-9 but not at pH 5 or 10. Growth occurs in the presence of 0-2 % (w/v) NaCl. T . Data for columns 3-6 were obtained from Kim et al. (2010) . All strains were positive for urease, aesculin hydrolysis, b-galactosidase, esterase (C4), a-glucosidase and b-glucosidase activities. All strains were negative for indole production, glucose fermentation and arginine dihydrolase, lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase and b-glucuronidase activ- Nitrate reduction 2 + + + 2 2 Growth at 37 u C + + + 2 + 2 Growth on MacConkey agar + + + + 2 + Starch hydrolysis 2 2 + + 2 2 Gelatin hydrolysis 2 2 + 2 2 2 Assimilation of:
Alkaline phosphatase 2 2 2 + 2 + Esterase lipase (C8) + 2 2 2 + 2 Leucine arylamidase 2 2 + + + + Acid phosphatase + 2 + + + + Naphthol-AS-BIphosphohydrolase
a-Fucosidase 2 2 2 2 + 2 DNA G+C content (mol%) 61.6 66.5 67.7 67.8 67.0 66.5 Cells are Gram-reaction-negative, non-motile short rods and cocci, varying in size between 0.6 and 1.0 mm long. Colonies on R2A are round with a greasy surface and cream in colour. Good growth is observed on R2A agar at 28-32 u C. Growth occurs at 18-37 u C but not at 10 or 42 u C. Optimal pH for growth is pH 7-8; growth occurs at pH 6-9 but not at pH 5 or 10. Growth occurs in the presence of 0-1 % (w/v) NaCl. Oxidase-and catalase-positive. Does not hydrolyse casein, chitin, DNA, starch, CM-cellulose or xylan. Positive for urease, aesculin hydrolysis, b-galactosidase activity and reduction of nitrates to nitrites but negative for nitrite reduction, indole production, glucose fermentation, arginine dihydrolase activity and gelatin hydrolysis (API 20 NE test strip). Assimilates N-acetylglucosamine, L-arabinose, L-fucose, D-glucose, 4-hydroxybenzoic acid, inositol, D-maltose, D-mannitol, D-mannose, malic acid, D-melibiose, potassium 2-ketogluconate, L-rhamnose, Dribose, D-sucrose, salicin and D-sorbitol but does not assimilate adipic acid, L-alanine, capric acid, glycogen, L-histidine, 3-hydroxybenzoic acid, 3-hydroxybutyric acid, itaconic acid, lactic acid, phenylacetic acid, potassium gluconate, potassium 5-ketogluconate, L-proline, propionic acid, L-serine, sodium acetate, sodium malonate, suberic acid, trisodium citrate or valeric acid (API 20 NE and API ID 32 GN test strips). Positive for (API ZYM test strip) Nacetyl-b-glucosaminidase, esterase (C4), b-galactosidase and a-and b-glucosidase activities but negative for acid phosphatase, alkaline phosphatase, a-chymotrypsin, cystine arylamidase, esterase lipase (C8), a-fucosidase, leucine arylamidase, lipase (C14), a-galactosidase, b-glucuronidase, a-mannosidase, naphthol-AS-BI-phosphohydrolase, trypsin and valine arylamidase activities. Acid is produced from aesculin, D-and L-arabinose, L-fucose, D-lyxose, maltose, mannitol, melibiose, methyl a-D-glucoside, rhamnose, Dturanose, D-xylose and L-xylose and is produced weakly from D-arabitol, arbutin, cellobiose, fructose, D-fucose, galactose, gentiobiose, glucose, inositol, mannose, melezitose, methyl b-D-xylose, raffinose, ribose, salicin, sorbose, sucrose, trehalose and xylitol, but is not produced from Nacetylglucosamine, adonitol, amygdalin, L-arabitol, dulcitol, erythritol, gluconate, glycerol, glycogen, inulin, 2-ketogluconate, 5-ketogluconate, lactose, methyl a-D-mannoside, sorbitol, starch or D-tagatose. The predominant ubiquinone is Q-10. The major fatty acids are C 16 : 0 , C 18 : 0 , C 18 : 1 v7c, C 18 : 1 2-OH and C 19 : 0 v8c cyclo.
The type strain, B6-8 T (5KCTC 12850 T 5DSM 18800 T ), was isolated from the Dalseo Stream in Korea. The DNA G+C content of type strain is 66.5 mol% (determined by HPLC).
